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FOREWORD

This research and development effort was conducted within Exploratory Development

Work Unit ZF55-521-001-101-03.11 (Marine Corps Drill Instructor Selection), in response
Lo a request from the Manpower Management Information Systems Branch (MPI-21),:
Headquarters, Marine Corps (HQMC) to develop improved selection procedures for
prospective drill instructors. As a result of briefings presented at HQMC, the
recommended selection procedures are now being implemented.

Appreciation is expressed to MAJs Lawrence Springer, David Pound, William Wydo,
and Michael St. Claire, and CAPTs Walter Kastner and Herbert Werner, present and
former Directors of the Drill Instructor Schools, MCRD, San Diego and Parris Island, for
their time and assistance during the data collection effort at both schools. The assistance
and coordination activities of MAJ William Blaha, formerly of the Manpower Management
Research Section, HQMC, are also gratefully acknowledged.

/ 2

HARD C. SORENSON
"Director of Programs

Accession For
: ~~NTIS rR& .c/

- DDC TAB.L
Unv---;5 neo:.:. d•
Justi ic. _On

I.

v'1 " -. . . .



SUMMARY

Problem

Many Marines, even those with excellent military records, are unable to fulfill the
training and/or job requirements of drill instructor (DI) duty. The attrition rates at DI
Schools ranged from 24 to 56 percent during the period from Juiy 1972 to December 1975.
Further, 109 DIs (of approximately 1200) were relieved for cause or the good of the
service between July 1974 and February 1975.

Purpose

The purpose of the present effort was to extend earlier work in the development and
validation of selection procedures that would assist in more accurately predicting the
success of prospective DIs.

Approach

Beginning in February 1977, an experimental battery of selection instruments was id

administered to students during their first week at DI Schools, San Diego and Parris
Island. The experimental battery--consisting of the Strong-Campbell Interest Inventory,
the Leadership Opinion Questionnaire, and a Biographical Questionnaire- -was completed
by 759 students. The criteria of success were both school and job performance. Special
predictor keys for both criteria were developed through item analyses of the responses of
students to each selection instrument in a validation subsample. The predictor keys were
then applied in a cross-validation subsample. Product-moment correlations between
predictor key scores and school and job performance scores were computed for the cross-
validation subsample. Correlations were also computed to determine the relationship
between selected background data and the performance criteria. Multiple correlational
analyses were then performed to determine the validity of these predictor variables when
used in combination. Finally, success expectancies were computed for selected predictor
variables.

Results

School Performance

Of 759 DI students, 611 (80.5%) graduated, and 148 (19.5%) were dropped--lS8
(15.5%) for performance reasons, and 30 (4.0%) for other reasons. This attrition rate is
lower than it was in prior years.

Of all information in the experimental battery, an empirically developed Biographical
Questionnaire score provided the most accurate prediction of school performance (r =
.377). A composite score (COMP-l) of volunteer status, GCT score, and level of
education also was predictive of school performance (R = .392). A composite (COMP-2) of
the Biographical and COMP-1 scores yielded a statistically significant increase in
predictive effectiveness (R = .429).

Job Performance

Job performance information was received for 475 (77.7%) of the 611 DI School
graduates. Of this number, 44 (9.3%) were not performing as Dis--17 (3.6%) for
performance reasons, and 27 (5.7%) for other reasons. This attrition rate is lower than it
was in prior years.
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The Biographical Questionnaire score showed a statistically significant but low
relationship with DI on-the-job performance (r = .156). The attempt to increase
predictive effectiveness by including this and other potential predictor scores in a
multiple regression analysis was unsuccessful. School perfo:mance, on the other hand,
was related to job performance at a reasonably high and statistically significant level of
confidence (r = .325).

Conclusions

I. The Biographical Questionnaire score is an effective predictor of DI School IA

performance.

2. A composite score of volunteer status, GCT score, and level of education
(COMP-I) is also an effective predictor of DI School performance.

3. A composite of these two predictors, COMP-1 and Biographical Questionnaire
score (COMP-2), yields even greater accuracy in predicting DI School performance.

4. DI School performance is the best single predictor of performance on the job.

Recommendations

I. It is recommended that COMP-I and COMP-2 scores (which would require
administration of the Biographical Questionnaire) be used in screening candidates for DI
duty.

2. It is also recommended that a current distribution of COMP-1 and Biographical
Questionnaire scores be obtained, cutting scores be established, and the validity of the
implemented selection procedures be monitored.
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INTRODUCTION

Problem and Background

The Marine Corps dril! instructor (DI) plays an important and very demanding role in
the training of Marine recruits. Many Marines, even those with excellent military
r.ýcords, are unable to fulfill the training and/or job requirements of DI duty. The
attrition rates at DI Schools ranged from 24 to 56 percent during the period from July
1972 to December 1975; further, 109 Dis (of approximacely 1200) were relieved for cause
or the good of the service between Jaly 1974 and February 1975 (HQMC, 1975a).

Selection criteria for assignment to DI School have been largely dependent upon
subjective evaluations of professional ability, personal traits, and personal history
information (HQMAC, 1975b, 1978). To increase the objectivity of these evaluations and to
lower attrition rates, the Commandant of the Marine Corps requested the developmentand vaidation of DI selection instruments (HQMC, 1975a).

Begir:ning in February 1977, students entering DI Schools at San Diego and Parris
Island were administered an experimental test battery. Early results, based upon a
limited sample, were promising in terms of predicting school success from both test and
background data (Standlee, Abrahams, & Rosen, 1978). The present report is based upon a
larger sample and includes both school and on-the-job performance criteria of success.

Purpose

The purpose of the present study was to extend earlier work conducted by Standlee et
al. ir developing and validating selection procedures that would assist in more accurately
predicting the success of prospective Dis.

APPROACH

Sample

The school performance research sample consisted of 759 students (727 males and 32
females) enrolled in 10 classes at DI Schools, San Diego and Parris Island. The job
performance research sample cons.sted of 611 students (594 males and 17 females) in the ;
school performance sample who graduated from DI School. t

Selection Instruments

Interviews with DIs and their immediate superiors, in addition to a review of Marine
Corps docimentary data, indicated that certain noncognitive characteristics (e.g.,
motivation, interests, stability, leadership) had a high likelihood of differentiating more
and less effective drill instructors. Accordingly, three instruments were chosen for
inclusion in the experimental test battery--the Strong-Campbell Interest Inventory
(Campbell, 1974), the Leadership Opinion Questionnaire (Fleishman, 1969), and a locally
developed Biographical Questionnaire. These instruments are described below.

1. The Strong-Campbell Interest Inventory is a 325-item inventory of (a) a
respondent's preference for a variety of occupations, school subjects, activities, amuse-
ments, and types of people and (b) his personal characteristics. An earlier version of the
inventory, the Strong Vocational Interest Blank, was found to be effective in predicting
the success of Navy recruit company commanders, whose job requirements are similar to
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those of the Marine Corps DIs (Mariese, Skrobiszewki, & Abrahams, 1976; Skrobiszewski,
1976).

2. The Leadership Opinion Questionnaire is a 40-item measure of two dimensions of
supervisory leadership--consideration and structure. The consideration scale reflects the
extent to which a respondent believes that, as a supervisor, his relationships with
subordinates should be characterized by mutual trust, respect, consideration, and "warmth
of feelings." The structure scale reflects the extent to which he believes that, as a
supervisor, he should actively plan, communicate information, schedule, criticize, and try
out new ideas ir. directing group activities toward goal attainment.

3. The Biographical Questionnaire is a 100-item inventory of a respondent's family
background, social and educational achievements, personal habits and interests, and past
experience in the Marine Corps. It was developed by NAVPERSRANDCEN, with many
items being adaptations of those in the Catalogue of Life History Items (Glennon,
Albright, & Owens, 1966).

The selection instruments were administered to groups of students at the DI Schools
during the first week of class. At San Diego, the instruments were administered by
NAVPERSRANDCEN personnel; and at Parris Island, by school personnel. At both
locations, the selection instruments were completed in the following order: Leadership
Opinion Questionnaire, Biographical Questionnaire, and Strong-Campbell Interest In-
ventory.

Criterion Measures

The criteria of DI success were performance (1) during DI School and (2) after 6 to 9
months of duty as a DI. Measures of these criteria are described below.

School Performance

During the data gathering phase of the research project (1977), the two DI Schools
were standardizing their curricula to include the following subjects:

1. Close Order Drill
2. Training, Organization, and Management
3. Basic Military Subjects
4. Leadership
5. Technique of Military Instruction
6. Individual Combat Training
7. Weapons Mechanical Training
8. Marksmanship Training
9. Physical Training

10. Information Program

To ensure that performance data provided by the two schools were comparable, a
student's average grade across all instructional subjects was converted into a standard
score with a mean of 50 and a standard deviation of 10. Students dropped because of poor
school performance (e.g., poor motivation, academic failure) were assigned a score at the
appropriate point in the lower end of the normalized criterion distribution (Abrahams &
Alf, 1978); those dropped or recycled because of other reasons (e.g., medical problems,
personal hardship) were excluded. Recycled students who eventually graduated were also
excluded since their grades, when reported, were based upon additional instruction and
testing, and, therefore, not comparable to the grades of students graduating with their
class.

2



Job Performance

Series Commanders (officers responsible for four platoons) were asked to complete
(for research purposes only) Drill Instructor Evaluation Sheets for all research subjects
under their command, and to mail the completed forms directly to NAVPERSRANDCEN.
In this form, Dis are rated on 4-point and 6-point scaies covering 29 personality and job
performance characteristics (e.g., maturity, reaction to criticism, attitude toward job,
counseling ability, leadership). The ratings received were converted into a standard score
with a mean of 50 and a standard deviation of 10, using a formula giving equal weight to
each characteristic.

Series Commanders were also asked to rank all DIs in their Series, using a
NAVPERSRANDCEN constructed form, the Alternation Ranking of Series Drill Instruc-
tors. In this form, DIs in a Series are ranked from highest to lowest in terms of their
overal; effectiveness as a DI. The overall effectiveness is determined by considering such
factors as the amount of effort a DI puts into his job, the extent to which he performs his
duties in established procedures, his ability to organize work assignments, and the extent
to which he transmits the values and mission of the Marine Corps.

The typical Series included about 16 DIs, two to five of whom were research subjects
in the present study. The rankings of all Dis in each Series were converted into standard
scores with a mean of 50 and a standard deviation of 10, and the rankings of research
subjects were recorded for research purposes. Research subjects who were not working as
DIs because of performance reasons (e.g., unsatisfactory performance of duty, relieved

for good of the service) (3.6%) were assigned rating and ranking scores at the appropriate
point in the lower end of the normalized criterion distribution.

When it became evident that the rating and ranking scores were highly related (r
.72e9), it was decided to combine them and use the resulting measure as the criterion of

T• iob performance.

Statistical Procedures

The total sample was divided into two subsamples--validation (key construction) (N =

515) and cross-validation (N = 212)--by assigning men with Social Security Numbers
ending in 1, 5, and 9 to the cross-validation subsample. Using the validation subsample,
two tentative predictor keys were developed for each of the three experimental selection
instruments. The first key was based on the approximately 10 percent of item responses
that maximally differentiated between the top 30 percent and the bottom 30 percent
(approximate) o1 subjects in terms of DI school and job performance. In the second key,
the difference between high and low performance was increased by including only the
approximately best 5 percent of test items in the predictor keys. The best key--consider-
ing both validity and reliability (as reflected by number of items)--was used in subsequent
data analyses. No keys were developed for women, because of the small sample size (N =

32).

Proouct-moment correlations between predictor key scores and school and job
performance scores were computed for the cross-validation subsample. Correlations were
also computed to determine the relationship between selected background data and the
performance criteria. Multiple correlationai analyses were then performed to determine
the validity of these predictor variables when used in combination. Finally, success
expectancies were computed for selected predictor variables.

t 3

IA



RE5ULTS

Number of Students Graduated, Recycled, and Dropped

Of the 759 students enrolled in 10 classes at Drill Instructor (DI) School, San Diego
and Parris Island, 611 (80.5%) graduated, and 148 (19.5%) were dropped--118 (15.5%6) for
performance reasons (e.g., poor motivation, academic failure), and 30 (4.0%) for other
reasons (e.g., medical problems, personal hardship). Included in this total number of
students were 58 who had been recycled. Of these students, 46 (79.3%) graduated, and 12
(20.7%) were dropped; 55 (94.8%) had been recycled for performance reasons, and 3 (5.2%)
for other reasons. These data are presented in Tables I and 2.1

As noted earlier, predictor keys were not developed for women because of the sarple
size. Also, recycled male graduates (N = 43) and those recycled or dropped because of
reasons other than performance (N - 30) were excluded in computing school performz.nce
scores. Thus, for purpose of school performance score data analyses, the sample size was
reduced to 654 male students--464 in the validation sample and 190 in the cross-
validation sample.

Return of Job Performance Data

As shown in Table 3, job performance information was received for 475 (77.7%) oi 'Ie
611 graduates of DI School. Of this number, 44 (9.3%) were not performing as DIs..-17
(3.6%) because of performance reasons (e.g., unsatisfactory performance of duty, relieved
for good of the service); and 27 (5.7%), because of other reasons (e.g., serious inury,
temporarily assigned to other duty).

School Performance

Selection Instrument Relationships

As shown in Tables 4 and 5, the empirically developed predictor keys for the Strong-
Campbell Interest Inventory, the Leadership Opinion Questionnaire, and the Biographical
Questionnaire, as well as the consideration and structure keys of the Leadership Opinion
Questionnaire, were all significantly related to school performance. When these pre-
dictors were combined in a multiple regression analysis, however, there was no significant
improvement in the predictive effectiveness of the one best selection instrument -- the
Biographical Questionnaire (r = .377).

Background Information Relationships

The majority of DI students were 21 to 25 years of age, were married, had graduated
frem high school, had General Classification Test (GCT) scores of 102 or highe", had
volunteered for assignment to DI School, were Sergeants, had had less than 7 y ars of
military service, and came from four occupational fields (Infantry, Personnel and
Administration, Supply Administration and Operations, and Operational Communicitions).
Data concerning background information and school performance relationships are
presented in Tables 6 and 7. As shown, a significantly higher proportion of stude'its who
had more education, higher OCT scores, volunteer btatus, or fewer years of military

'Because of the large number of tables in this section relative to the amount of text,
tables appear at the end of the section.
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service received above average school arades. 2  A significantly high proportion of
students from Infantry were above average in school performance, and a significantly high
proportion of those from Supply Administration and Operations were below average.
Overall, however, the differences in performance of students from the various
occupational fields were of little practical significance. Age was not significantly related
to school performance. It is interesting to note, however, that 4i of the students were
younger than the required minimum of 21 years of age (HQMC, 1975b & 1978), and they
had a high degree of success in DI School.

Composite Predictor Score Relationships

To determine whether a composite of test score and other variables might improve
the effectiveness of predicting D! School performance, a multiple regression analysis was
accomplished for eight variables- -Biographical Questionnaire, Strong-Campbell Interest
Inventory, Leadership Opinion Questionnaire Consideration, Leadership Opinion Question-
naire Structure, GCT, education, volunteer status, and an index designed to measure speed
of promotion based on years of military service and rank. The best four predictors were:
Biographical Questionnaire, GCT, education, and volunteer status.

A multiple regression analysis was then accomplished to obtain a regression weighted
composite (COMP-1) of volunteer statas, GCT, and education. These variables are readily
available from the service jacket and would require no additional testing. Next, to
determine what might be gained by adding a selection test, a third multiple regression
analysis was performed to obtain a regression weighted composite (COMP-2) of the
COMP-I and the Biographical Questionnaire scores. Both multiple correlations were
statistically significant and are presented in Table 8.

As shown in Table 9, students with high COMP-1 scores or with high Biographical
Questionnaire scores were above average in both DI School grades and rate of graduation.
Moreover, the composite of COMP-1 and Biographical Questionnaire scores (COMP-2)
increased the spread in the probabilities of their performing above average in and
graduating from DI School.

COMP-l and COMP-2 scores can be obtained without computation from Tables 10
and 11 respectively. The COMP scores in these tables are predicted standard score grades
in DI School.

Race Related to Selection Score and School Performance

The composite selection score derived from volunteer status, GCT, education, and
Biographical Questionnaire information (COMP-2) and the pass-fail criterion of school
performance were tested for racial bias. There was a statistically significant difference
in the COMP-2 scores of caucasians and blacks, with a higher proportion of blacks
receiving low COMP-2 scores. Against the pass-fail criterion, however, there was no
significant difference in the validity of COMP-2 for caucasians and blacks. These data
are presented in Table 12.

2 Above average is defined as having received a performance criterion standard score
of 50 or higher.
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Job Performance

Selection Instrument Relationships

Only the Biographical Questionnaire predictor key showed a statistically significant
relationship with on-the-job performance of Dis (r = .156). The relationship was not
strong enough, however, to merit consideration as a practical predictor of job per-
formance. The data are presented in Tables 5 and 13.

The job performance evaluations were highly skewed. On a 4-point scale, for
example, 89 percent of the obtained job performance ratings were 3.0 higher. With more
spread in criterion scores, there would have been a higher probability of obtaining
significant job performance prediction.

Background Information Relationships

A significantly higher proportion of older experimental subjects, those with higher
rank, and those with longer service received above average job performance evaluations.
These three vdriables tend to be correlated, and they could have a seniority halo effect on
job performance evaluations. A significantly high proportion of subjects from Personnel
and Administration were above average in job performance, and a significantly high
proportion of those from "other" MOSs were below average. Overall, however, the
differences in perfurmance of experimental subjects from the various occupational fields
were of little practical significance. The data are presented in Tables 14 and 15.

Composite Predictor Score Relationships

For job performance, the attempt to increase predictive effectiveness by including
the Biographical Questionnaire and other potential predictor scores in a multiple
regression analysis was unsuccessful.

School Performance Relationship

School performance was related to job performance at a reasonably high and
statistically significant level of confidence. The uncorrected correlation was .265; when
corrected for the elimination of failing students, it increased to .325.• As shown in Table
16. students with high school performance scores were above average in job performance
ev.,luation. This indicates that selection for school performance is also, to some extent,
selection for job performance.

3 At the time the present data were obtained, a drill instructor student's class
standing was recorded in his service jacket. If job performance evaluations were
confounded with knowledge of school performance, these correlations may be spuriously
high.
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